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APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205920006-7" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205920006-7 


BOGOLYUBOV,, Aleksey Nikolayevich; SHTOKALO, I.2., akadenik, otv. 


red.; ORLIK; Ye.L., red. 


[History of mechanical engineering] Istoriia mekhonikd 
mashin, Kiev, Naukovadumka, 1964, 460 p. (MIRA 17512) 


1. Akadeniya nauk Ukr.SSR (for Shtokalo). 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205920006-7" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205920006-7 


BOGOLYUBOV , A.N.3 KUNITSYNA, R.V.3 SOCHEVANOV, NWN. 


Using combined geophysical netheds during prespecting for 
pains waters in Dzhetyoguz. Sov. geol. 7 no.10:141-150 
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SOURCE: AN SSSR, Institut heftekhimicheskogo sinteza, Sintez i svoystva monomerey 
(The synthesis and Properties of monomers). Moscow, izd-vo Nauka, 1944. TA-76 


TOPIC TAGS: organophosphorusg compound, Polycendensation, vinylphosphinic acid. 
Polyster, Polyamide 


ABSTRACT: The Preparation of Phosphorus-con taining 
monomers with fu a bi the reactions of Dolyeandensatiar 

and polymerization. i with certain derivatives Of vinviphasnt ins 

acid, which, because ilability could become of practica: interest. Frorn the 
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" Initial Phase of Flow Mixing in an Ejector 


of the initial phase of the mixing of flows from the moment of their meet- 
ing to the moment of absorption of one of the flows. Equations obtained 
by the author make possible the determination of length of the initial 
mixing sector with constant pressure and constant profile of the sector. 
The influence of the ejection and turbulence coefficients may also be 
evaluated. The author's theoretical work was sufficiently verified 
experimentally. Experiments were conducted on & plane cross-section model 
alr ejector. The study was restricted to the problems of mechanics and 
heat transfer in a mixing chamber of a jet flow (flow geometry, distri- 
bution of velocities and temperatures). The aims of this study were: 
1) to investigate the mixing process of plane-parallel flows in a con- 
duit with walls of a determined profile; 2) to determine the effect 
of the compressibility factor on the flow mixing process, as compressi- 
bility was not taken under consideration in the theory of mixing. ‘The 
experiment was conducted as follows: Compressed air with presures up 
to 1.85 atm and temperatures up to 120°C was sent into the central 
nozzle of the ejector at the rate of 0.5 kg/sec, from the compressor of 
an iii engine (M-105). ‘The second flow was air from the atmosphere, 
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Initial Phase of Flow Mixing in an Ejector 


regulated by a detachable venturi pipe with a receiver. ‘The walls of 
the ejector were made of plexiglass to make possible direct observation. 
The length and profile of the ejector were made according to the 
theoretical equations. Tests were made at two operating conditions: 

1) sone speed of the primary flow (M = a,  ” 1.85 atm) and 2) sub- 


o 
sonic speed of the primary flow (M= 0.8, = “1.56 atm). Graphic 
° 

representation of the results 1s given. The author considered the 

' dncrease of thrust of engines as a secondary problem. He discovered, 
however, in his experiments with an ejector of rectangular cross-section 
(for discharge of 0.5 kg/sec, pressure ratio. 1.85 atm, and external 
dimensions of the nozzle admissible for airecrart engines), that the 
increase of thrust is 25-35 percent of the primary jet. The author 
arrives at the following conclusions: 1) Equations characterizing the 
Mixing process in the initial sector of a constant-pressure mixing 
chamber were obtained, among them equations’ of length and profile of 
the wall of the mixing chamber. 2) The length Iq of the initial sector 
of the mixing chamber depends essentially on the ejection coefficientyh , 
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Ed, (Title page): A.V. Kvasnikov,. Professor; Ed. (Inside 
book): 3$.q, Boshenyatov (Deceased); Managing Eqd.: 
AS, Zaymovskaya, Engineer; kd, of Pr'blishing House: 
T.A. Valedinskaya; Tech, Ed.: L.A, L2bedeva. 


PURPOSE: This’ collection of articles 1s intended for scientific 
workers at engineering schools and research institutes and also 
for engineers working in experimental design offices, 


COVERAGE: This collection contains abridged dissertations from 
the Department of Aviation. Engine Theory, Faculty No. 2, of 
the Moskovskiy aviatsionnyy institut (Moscow Aviaticn Institute) 
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during the period from 1946 to 1953. The articles consider 
various problems arising in augmenting the mass flow in jets 
and in utilizing the additional mass flow for increasing the 
thrust of jet engines. References accompany each article, 
_ No personalities are mentioned. 
TABLE OF CONTENTS: 


Foreword 3 


Bogolyubov I.S., Candidate of Technical Sciences. Initial 
Phase of Flow Mixing in an Ejector 


5 
« Introduction 5 
2. Theory of the mixing of flows 6 
3. Experimental investigation of the mixing process of 
fldws in an ejector 37 
4.  Conelusions 4a 
F This paper is a theoretical Study of the mixing process 
in an ejector used for mass-flow augmentation in a Jet 
engine. The theory considers the initial phase of the 
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the mixing chamber and Permit the calculation of the length 
and the profile of the mixing~chamber Wall, as well as the 


and temperature of the flows, The profile of the wall of 
the entrance section is extremely close ‘o a straight line, 
8 


city ratio ue/az, and the temperature ratio To/T}. The 
- compressibility of the basic flow has a negligible effect 


Sure ‘ratio of 1.85, an increase in thrust equal to 25.35 
percent of the thrust of the basic Jet could be obtained, 
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Mikhalev, S.V., Candidate of Technical Sciences. Investigation 


of the Flow in a Two-Dimensional Nozzle With an Ejector 4B 
1. Aerodynamic model of an ejector yd 
2. Plane-parallel ejector (general case) 47 
3. Plane-parallel ejector with rectilinear walls 51 
4, Reactive thrust of a plane-parallel nozzle with an 
ejector 59 
5. Calculation data 69 
6. Conclusions 85 


This paper presents a theoretical investigation of the 
‘parameters of a gas flow at the entrance and exit of a 
nozzle-ejector shroud, including the velocity fields 
inside and outside the shroud, the pressure distribu-~ 
tion at the walls of the shroud, and the thrust of the 
nozzle and shroud combination. The derivation of the 
fundamental equations makes use of the methods of inter~ 
nal aerodynamics of an incompressible fluid in combina-~ 
tion with potential flows around bodies. The method 
consists of summing up two elementary flows, the flow 
in the field of a system of vortices whose distribution 
is governed by the geometry of the shroud, and the flow 
of a turbulent Submerged jet. It is shown that it is 
possible to find velocity fields of a two-dimensional 
turbulent flow inside an ejector shroud with a given 
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_ geometry of the walls without taking into consideration 

_ dissipation forces (viscosity. and thermoconductivity). 
Comparison of the analytical results with experimental 
data shows that the properties of the complex flow ob- 
tained by the aforementioned theoretical treatment coin- 
cide with the properties of the actual flow observed in 
the ejector; that is, the character of turbulent mixing 
in an ejector is the same as in a free turbulent submer- 
ged jet. The flow in an ejector may thus be regarded as 
a flow of a submerged jet which is deformed due to the 
presence of the engine walls whose effect may be theore- 
tically identified with the effect of a system of point 
vortices where the turbulent-viscosity coefficient 1s 

_ assumed constant in determining the vortex intensity. 
The actual velocity fields inside and outside the engine 
differ from the id2al, particularly near the walls, be- 
cause of the presence of the boundary layer. Corrections 
for the effect. of the boundary layer are given which 
permit determination of the actual velocities inside the 
engine. The thrust determined from the analytical equa- 
tions was found to be in good agreement with experimental 
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data. A number of sample calculations are presented. 


Kozyukov, A.V., Candidate of Technical Sciences. Thrust 

Increase in a Compound Jet Nozzle With Constant Flow 
1. Setup for testing and measurement 
2. Test results 5 
3. Conclusions 
This paper presents the results of an experimental study 
of the relationship between thrust and the geometric para- 

_ meters of nozzles and ejector shrouds, It was found that 

the thrust increment due to the addition of atmospheric 
air to the basic jet depends’ on the ratio of the diameter 
of the cylindrical part of the shroud and the nozzle and, 
as shown by the tests, may reach 70 - 85 percent for con- 
stant flow. The ejection coefficient A was found to be. 
directly proportional to the diameter of the cylindrical 
part of the shroud. With large increases of the mass-flow 
augmentation ratio, a considerably larger increase in 
thrust was obtained than in the case of small ratios (60- 
80 percent instead of 20-35 percent i Large thrust increases 
obtained in the experiments suggest the possibility of 
using the ejector shroud on jet engines at low flight 
speeds, for example during take-off. 
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This paper presents a theoretical ana experimental Study 


of the effects of adding atmonnhcric air to pulsating jets, 
It 48 showy villus the addition of atmcspheric alr toa 


forms of the process of masg addition (ejection, expulsion, 
and gradual inflow of air behind the driving jet). The 


pulsating flow, The thrust increases obtained in the pro- 


corresponding calculated values based on the assumption 
of WN losses due to friction or vortex formation. . This 
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Mass-Flow Augmentation in Jet Engines (Cont.) SOV/3848 


This paper presents the results of an experimental study 
to determine the optimum parameters of a liquid ejector 
and the energy losses occurring in it. The paper. describes 
the test setup, measurements of velocity fields, pressures, 
velocity and pressure pulsations, and energy losses in the 
mixing chamber. The dataare analyzed to study the mixing 
process and to determine the efficiency of the mixing cham- 
ber, the efficiency of the ejector, and the optimun para- 
meters for the ejector. Methods for calculating the ejector 
parameters are also given. It was found that the presence 
of large pressure gradients leads to the formation of 
appreciable velocity pulsations at every point in the mixing 
zone, producing internal energy losses and losses due to 
friction along the walls. The losses due to friction were 
found to be 2 to 3 times as large as the values ordinarily 
used in calculations. An empirical formula is given for 
taking these losses into account. At the beginning of the 
mixing process a pressure drop occurs which is dependent 
on the ejector parameters and may reach 7 percent of the 
dynamic pressure of the driving jet. An empirical formula 
is given for estimating the magnitude of this pressure drop. 
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' It was alsc found that equalization of the pressure field 
occurs in a length 3 to 4 times the diameter of the mixing: 
chamber. The equalization of the velocity rield was found 
to be practically completed in 7 diameters. Thus the 
length of the mixing chamber of an ejector operating with 
a diffuser should not be greater than 7 times the diameter, 
"he operation of an ejector was shown to depend basically 
on the ratio of the velocities in the ejector. A rarid 

. decrease in efficiency occurred when the velocity ratio 
deviated from the optimum value. A Simple formule is given 
. or estimating the cptimum velocity ratio. 
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The nature of the bactericidal factor in water, KOK 
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"The Unsteady State of the Vitel Capacity of 
Bacteria as @& Reaction or the Action of Dileteri- 
ous Agents," K. K. Bogolyubor, kp 


"Gigiyena 1 Seniteriya" Vol XII, No 7 


Brief account of bacteriological research on 
viability of microorgeniems. 
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Secondary appearance of B. colt in eblorinated water. 
K. RK. Bogulyutiov. Gigtena i Sant, 12, Na, 10, 30 
ger) oo In atlenpts tu explain occidonal appearance of 
. colt in city water supply under conditions which clim- 
inate secondary pollution of the treated water, the most 
probable explanation is the revival of a ne. of bacteria 
‘which are not killed outright by the chlorination, Theno, ¢ 
of such survivors is low, 0.1- 1.055 of the wnitial, amd usually: 
they do tot constitute a health problem because of consid - 
erably seduced vitality; however, their complete elimina- 
tion is necessary for reliable water-quality control. The — 
results of studies leading to thie cud are inconclusive, but 
they indicate the need for slow, gradual chlorination; 
with warm water supply, ammnization is ulse a Hecensity, 
The principle of rapid superchiocinatiun is unsatisfactor y 
from the standpolat of “surviver™ bactetia, GOMER. | 
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1921. Energetic Planes of a Non-idea} Hose-Einstein Gas, by N. WN. foyolyubov. : 
Vestnsk Hoskovskoyo Universsteta, Yo. 7, July 1347. 4p. (In Sussian) 


With the help of the method of secondary quantization, the question of the 
determination of energetic planes of non-ideal Rose-Linstein yas 1s examined. The 
results received are used for introducing u series of equations and additions to 

the molecular theory of super fluids developed vy tle author of the article. 
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